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(57) [£ffi] 

[gift] QAM#*tCfctt$tfy hflPHISOlR, 

BSc^swa 2i-i, 2i-2ii, Sffff-^- 
xmft±simmi$ 22-1, 22-2 -^s, 

aWIM»2 2-l, 2 2-2T1t I^MQ^Ot 
ro#±S^6>, try h±ajR3fSP2 3- 1, 2 3-21: 

±g*tI8P2 4-l, 2 4-2tiEt5, 




T, 

tuts* ffi $ tiitmft&ft&v&&tfLft<DjiL&±mfr b , 
**vjeft*w&i-<5 kbit* FM^tst-y r 

ffifStfy r±ft}I?#^l£©ffi7jt£o^, taieSK^ti 
fc 2o©^M«t*tJ£-T5 try try h 

©try h*a&***fc«Ei-5i*y h*a#jE^at 

<5#, t*y h±«Sr»a-t-S tfy h±«}R£3S|!{r*5^ 

Kriasflifli# t *j # s # assist©**** * 

2 oMt 5 J*£58ft ¥S t , 

ttifss^ $ *i,fciaiffirit»xtjtiiBaa»©««*> e> ^©4£ 

@^ ^/K73 tf> |B/S-c*/JHSft 1 5 B8«*ttffli-«*SI 
try hO*ftfttWB^(MI^*9*»b9l5*Wi-K , y h± 

[0 0 0 1] 

[j£*±©fljffl^^] *3P7lte, [ffSSTOP (Quadra 
ture Amplitude Modulation , HTQAMil^) 7j5£ 

[0 0 0 2] 

[t»©K«] QAM?j:££^fc^{f«©^P 

^wsit M©mf?^t lt», «*©*/£©%©#« 

5 0 QAM*SI±, ilffLfc^lfy h^lJ%2o(^it, 

^■^©try p^ks-ts 2o©iat^nm 

jSRHBPWHfr©-** I fflL#«rQfi!c#i^5. 2 



* * 2 n Q AM7?S;i4, I fig^-t? 2 * * n Qjt 
^2**nl/^t^ 2 * * 2 n|a©fH^^ 

0 0 fcflHWSK: (4, 2 * * n If y h <0 S T bftT 33 
9, IJ*#©*JSli:-t©5t>©2 ** (n-1) t'y 
k Qj*#©*JSfc:»0©2** (n-1) tVrSrft 

[0003] mm. 1 6 qamm©s^, ft -s-^ia 

■fttftTy b»J 5 ^TilEI 2 ©± 5 fcfcS. I Q 

tf y hOtfy r?IJ©jt^i4, -T^-r 1 t> h t LTV5 
(^l~f (Gray) WW „ I $#©fc£», 4 tfy h 
©5^>, II, I3lfyf^ifflt5 0 Sl^h*S 

0 , m 3 tf y h # 1 ©3§£\ I j£#© 1 fc * 
5 (W<M±-3, -1, +1, +3tt5) o QJ*^ 
©&:£», 4lfyh©5*>, »2, Jff 4 If y hfettffli" 

-f 3^i±, ft^-A(^*f-rS t-y h#j!9 St©ft*K ± 9 

[0 0 0 4] ftfc, mm<DQAMtt<DmMi&RTf%<D 
ffiW«©*J*&Bl3&Tjqil4£*flBLoo, 61T1BB1-*- 
5o 0 3 ft, fi£*©l 6QAM*SOfflO-WJ 

mfhtl?>h<DX\ 2t/4tt»l-l, 1-2, 
P-M77^M2-1, 2-2, 

1, 3-2, it^ffiSgiU, &lW>n3Ml$5«:ffi*.-C^ 
So ^©'£1^7:13, £f\ 2ffi/4ffiS^l-l}C 
*5^T, 3Sfll4try b©*l, *3fcTy 1^© 
ffiSrloS^L (^gU"C4 , ^l:2f/4fi 
*lj|Sl!l-2lr*3V^, ^f4^yh©^2, ^4fy 

2fl/4jf^m^4 tfy HT^SfciftfJSi-r t 

WM*ffi»o-^t77-f/V?2-l, 2-2^rii 
b, E^*«?S4d^©E^5 2oW««*ffi 
V\ »M^fSa3-l, JD» 
g|5 5 -eSn^^fc.*T Q AMit ^Sr tttfJl" 5 0 
[0 0 0 5] ID 4 ii, t^Jfe© 1 6 QAMMOSI^O 

Mii-i, 1 1-2, \M.&imm&£.ni 2, n 

-;>t77^13-l, 13-2, 4jiIliSlJ^14 
-1, 1 4-2, &tM«/2«i&SSl 5-1, 15 
-2«rffl^T^5o ^©«MS7?il, £"f, @3©Sff 

«^?,©QAM«^-©S«j6Sr2 5>L, a:^««^ 

gpi 2frb&fi ztizm&mm&z^xmmm^i 

1 - 1 , 11-2 T-^tbm^s-r 5. 

SCfcgffiKtt, a-/Vt77-f;^13-l, 13- 
2 TfSSISc^SrlSSs* L/tm, 4 flRK3'J$ 14-1, 1 
4-2^S^rt^i'9, lSlMffQ«»^ft?tlO 
w^/v^, 4lfi©v^-fti* i t-T5„ 
[0 0 0 6] 0i|x.f2, Sff ^/V^, o gl_h+ 2 J; 9 ffi 



-2- 



x%m-t&<Dx\ smmmmn (ago c±ot¥ 
am, mMu ! Q^©i!5^4f/2f 

3E»g|515-l, 15-2t±5, l^y bW^*»e>*I/ 
QJ5)o£-©W</V^^ S?2, S4t'?F«g^ 

5. 

[0 0 0 7] 

S^yiry Ml©f^§£§(t5 0 fcrsas, «*©&« 

Til, 4fflBftglJ*l 4-1, 14-2W4I/21S 
SHBS15-1, 15-2^V^I^OV"<;*?)S 
1, SSSW^fcftjeU Q^®W^b»2, If 
4 w</v&8tjeLT^S©-C, t*y ^iJ£Hffi¥tef;:i 

95ftgLTL;§;V\ tpM^/KDi 5 ^©iC&V^Tfi 

l?y h ft V) , gff jRjgKjg c-fc-pj 

mam^x^tcWMt u-c, gft^iiiasc/cfij^fit© 

try b±««»filISrlltti-5 fco-CfcS. 
[0 0 0 8] 

ifflk-r s fc * k , a xmnsfflttic & n % sflr«* 

fcS<5t, t*y b^&fcifffl-fSfcry h^ffiS^Bt- 

*sv vr , flWBS^t if #t *s v 3 Htt^xtmsyfi^© 

S^¥©oW^tS;<Jf , /&#©!£©*& 

nmmi-5t*y h©t'y h±g&£W1-3^y h± 
o-SrtS try h©tfy h±S^S^ffl(-«E-f-5 try 

[0 0 0 9] f!2©§§?m4, mi<D&mtfflk\Z, E35 

SBSH*a;K33ft5S##*K:S<J§, t*y 



frbWt-m-vv v±imm^wtt, mmm^mu^ 
©t-y h±s*ft±«-*E-r5t-y h±a«E?nt 

[0 0 10] 

[f^l f&iro38Wfc:J;*Uf, W«i5Ct>F±S 

mfi3M#©«-*S;$^ t'yhttSI^iaoT 
try h«©±a&£HiU ^©Hm^tlfct'y b&©± 
t-y H±«*|]E#©^5,ix5. t-y h±*«IE 
MUiStltc 2 oo^MicMts t-y h 

loon] »2©»w^,tn«, Bft^a^^a^, » 
i©*Hi:iai*jc, SfliWfl-tftwaiaiffi^&ViicSE 

*nfclHHBdS^XU , EX«^©«ltK:#iSi-5 try h© 
©^^m©W£W©*a&tKtry h@©±S^tti^ 

t"y h*S«E#S--4x.5„ t-y 

<Jt, SW$tlfc2o©^«t^-r5t-y h?lj© 

^l©IS?f5i^]«i^ «€t-y h?IJ^if©fM« 
flTWetS^ (t>F±S) SrScflt-ffc-T 5 r t *s-BTIi t 

[0 0 12] 

isafefli] ^ i <K>wm 

m i *^0^©n i (Dmmmz^-t t> h±s^» 

T-fef), «*©0 4^©S*t*ii©^*^tt*ii©^ 

t^«(Cl 6QAM^S:©«M«tg^^rL, QAMff^- 

©E^«|jSSrfT5teffl*feiK*i l-i, ll-2fc % tt 
{tffi^St* ll-l, 11-2 fctx«^«St5 
E3c*SK^ai 2t, E«J£m©««^^^ 
St5p-;vt77-f;^13-l, 13-2t&, if 
x.TV^5„ ^LT, P-;vt77-f;^13-l, 13 
-2©W7J«!-i4, BE*OH4Jc^-r4lffltSiJ*l 4- 
1, 1 4-2. SO ? 4it/2l«m§l51 5-1, 15- 
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SS (LSI) #£fl§V^fc«Wia», fcSV^fi^n-feyf- 
§152 1-1, 2 1-2£r^LT^5 0 icD£g^SWSlS2 

1 - 1 , 21-2 (DMAwiztt. mft±3tmmm 22- 

1, 2 2-2£r^LT. try h±fifi*g|52 3-1, 2 

3-2asgSK£*vCi^5. 

[0013] 2 2- 1, 2 2 - 2 tt, 

itia-3twi^»2i-i, 2i-2taRS 

«(±H-5«^^*LTV^ 0 £-tfy h±&m9-U2 3- 

1 , 2 3-2(1 fiJc#;£ft«#§R 22-1, 2 2- 2 T* 

U tfy h±«MiESB2 4-l, 2 4- 

2 3^;h,mg^£;h/cv^ 0 h±«MiESS24 

- 1 , 24-2li, j£^iIiR£l5 21-1, 21-2 T*jg 

P i =1 - I N i -L i | 

±JtP i l40~loiWC«{t;U ofciEWli*, tou 

M£NJ£ff-?a>S. fib, f|f^;^+3K±rai 

tOi-fS. If y h±iS^»fR2 3 - 1 

i U try b*aMiESl5 2 4 - 1 
x ©t§\ u^n-ittwoarbnrv^sjgi, ®3 

t'y hffl±S*Pxit5„ 

[0016] ^t*f-T5 t'y h»J 19 ^ U"f 

(Gray) 4ff-fc*<5V^-Cff*>n-CV^S©T?, mfe^Hfc 

u<</u<Dmmfr b bv ^ ws/wcffl 5 a T fenfc tf y b 
M^flRS-rsi&^-efc, *oSv^f4fc*»«*»i t-y ht- 

±g«r**ffit-t-5*|E&try b±S«IE352 4 - lt? 
fr5„ M&ff, l#B(CjELv^-</v^l-e, 2#@(c 
H^fc, Ll^^- 1 coirt, 2o©H^E)LV^'« 

y h©ffitt#tl-CS) 5 ^3 tTy b ;$S 1 T'feS ± 

|3t'^©iSMU K3inE 

[0 0 17] Qfig^©«yi*ff 5rit^l«S2 1 

- 2 . fig^±«SiJHf|5 2 2 - 2, try hAflfflORB 2 3 

- 2 . S0t> h±*MlE§|5 2 4 - 2 t?f±, itfffB© I j£ 



tfy h©tTy h±ft**^:fSK|tjEi-5»ii**L.TV^ 

So 

[0 0 14] ftK, ft#£S£BJ^5„ 01«Sff 
tt-CW:, H3K:^sepsa»e>a;&£ft5QAMff-§-© 
3««*2£U jtS«a«*4ai 2T'»^$^fcE 

SM^S^ffl^, {fltfBtfejfc$ 11-1, 11-2 -C^tn 
mffi^ftU Wn-;^77^M13-1, 
13-2 T?*MS^3-!iSffc*Sftfcf*, 1 j£#&tfQj£ 

^©jf^tfy h±SS*Sfi2 0rt©^S»2 1 

-1, 2 i-2^*^?iis&*L5 0 i^co^a-Hr 
5 jasaamsis 21-1 -eii, 1 wvva» 

*fc*^LWf^l^</^2oiSRU ^»a^ 

#S**^*aSDtg|J2 2-l-.m^-T5o 16 QAM 
©4&£\ jf-^I^/Mi-3, -1, +1, +3©4o^S 

L-V^#t^Wi+ 1 , 2#Sfc»^£>LV^^-w</v 
f±-l-CfcS. 
[0015] j£#±g«£SB2 2 - 1 "Cft, JjSc#iii«a 
2 1-1 -t?S«^Hfc*t5t^b LWf ^-W^©** 
P i fc, (1) (ri»9»WL, ^©»fflM!rk'y 
h±«a*^2 3-l^i5 0 

• • • (1) 

MOSTfeilfcty h?!l©»2 p «4tV h©±*^# 

^mfitB©SKfi£ffii ©T t"y h±S^»{±l L-T 
(t'yb±«) Sr««i:-fSCt^t?t5o lot, * 

f y h a: y - U- h ^ffi < T* t . m&Kftm V ITIEtt^- 

[0018] m 2 (Dmmm 

ass, *%m<Dm2<Dmtow&*i-vryv±&m&m 

iai&m<DW^rf>m£tir^z 0 ^<D^mn, mit 
1 - 1 , 11-2, %$mmm%£M 1 2 , &u?p-^ 

t77^13-l, 1 3-25r«X., ^©ttWjffilJ 

s 1 1 mdiomft s if y h*as3!t5g« 3 0 tfmm 
[0019] t-y h^mmnmma nt^« 

LS I#£ffl^fc«JEK, &5V^(i^D^ry-i^& 
77-fW13-l, 1 3-2com^{IJ(-S^^^fc^ 
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#SKS53 1 - 1 , 3 1 -2 k fcTy h*aS*g|5 3 2- 
1, 3 2-2 *©tTy h*S^m§B32- 

1, 3 2-2K:3e*ffl^*!> 3 3«SS8RS^TV>5 Q ^ 

5rmuM3 1-1, 31-211. ai <?>i&$msm2 1 
- 1 , 2 1 - 2 1 mm^, mfai&ttRtfm&f&ftvim 

§153 2- 1, 3 2 -2Xr/^ftffl^^y 3 3(1. gllCD 
foft±m&m 2 2-1, 2 2-2S0^F 
332 3- 1, 2 3 -2t*HS1-5t>©-e, *©5*>S* 
ffl^*y3 3i4, $#3&8B3 1-1, 3 1-2t« 

$tiitm#mft&xr\M.3&&<Dffi&t>>t,, *©fi«©± 

4rtS@LTV^5 0 try h±ft^lfegP3 2- 1, 3 

2 - 2 m^msma 1 - 1 , 31-2 -est^^fe 

Hffi/£&&tm£j*#©^Mfc*r&-t-3 try b©±lt£ 
^syB^y 3 3a^#a-f«te&*rLT^5 0 ^ 

bO^^WUBS 1 - 1 , 3 1-2, 
SMHS3 2-1, 3 2-2cDffi7J«ti4, kfyh±a*tjE 
Pi=cos ( I N i -L i 
±ftP i i40~lcDWC^ft:L, Otrffi^g, ^<DU~< 

k&mfrbLZ&M^iDb-rZo (2)S^coNi(4 
MKNEirtfcS. fit, f|f^5+3K±rai 
fcWi-f5 0 ifcja, (2) aitRRfc-f, H*l/ 

[0 0 2 1] jff 1 ©IdtWfciaiai!:, 

tat-? hff93Ttt, yvj%m-\zm^xf7iphx 

^3©T\ tS£$tifcu-</KD^(c:fta^ um-^/Mi: 

mcfrtcfri try h"Cfc5*»b, -Srf-S^ico^-c 
(4, ^©tfy h^P i Srft^ffit-rsMjESrlfy h± 
ftWESP3 4-l, 3 4-2-Cff5o -ftL*^J*£lz: 
O^Ti4, t'y h±g§g&|fl3 4 - 1 T'#?>tVfctry h 
±S£^©**ffiffi-f3o «xJ4, lfgHU'^ 
/UiJSl-C, 2#gtfi|^lbLV^-<^5-lcDit, 2 

-efe5 5t, B3 try h©«i4#icn?ab5*»fe, !fS3 

fc'y b^l-e&5±aSr^ffifc-t-5*jESrff 5. ^1 
tr y b ©±St4, tr y h ±SS*35 3 2 -lT?#6 ixfc 
ltt5, Qfifc»©«!«*ff 5J*^Wl»3 1- 

2 , fc-y b±it^ma3 2-2, &U?t-y b*ffi«iEg|5 

3 4-2 T?f±, ffjfS© I fiSc^W^S t IH«^, Qi£#© 

4 9 , ffi ^-jfitffl 5 ST bft/ctT y b^ijco^ 
2, l4t>F©Mffl^5 0 
[0 0 2 2] ^©Jg2©flJfe«T"(4, JH©H»J£|iJ| 



SP3 4-1, 3 4-2^^-?tl^$n-CV^„ tfy 
b**ttES|J3 4-l, 3 4-2(4, ll©lf?hM 
ttESP24-l, 24-2fc^«t, jIK£;ftfc2o<Z) 

[0 0 2 0] JJtfc, Krf££R9W-5. S?l©*M?!liPJ 
n— ;Vt77^M 1 3- 1, 13-2k:4!3, 
*W^#m*£*tffcflr§-© 5 *>, I tr 

y f±«}s*ge3 oft<Dm&m9m3 i-im^ 

h±SMS5 3 2-1 -A^J Sft, Q$#©ff 
SKSI53 1 -2Mt--y h±«g&&3 2 - 2^A?j£ 

ix5o i jtift^mzn 5 31-1 -er±, m 
Kommmtmm^. i&5MM-©gffiw<^p>, 

it^LiWf^w</v£:2oiI#;L, fc"y h±SME§|5 
3 4-1 ^x. 5, fc'y Y±SmmU 32-1 -C*i4, S 

&%**y 3 3£ia&£;h/t^s£&Sfc:j;!K 

h±SPi fc**U tV h±S«IEa3 4 

-1-^5. mm%**v 3 3tia«SH5agsn{ 

i±, r^S; (2) i^i>9»tU-rs 0 

I *tu/2) • • • (2) 

-1, 3 2-2-Ctt, 3EJJUH**0 3 3fci»£*vo* 

», f5 1 2 2- 1, 2 2 -2 

RtfbTy 2 3- 1, 2 3 -2 CDffi*^aj; 

Ht±IKat«KRBSSn , f, M^ff, 01X1^0 5 cot' 

y b±as»»«2 o, 3oftc, •mw^mm^m 

& * |R|±i- 5 fc * rotero*fgy p y ^ Sr^fflj L/c 19 , h 
•5VM41 6 QAMM^©I©I©QAM*ai:ffl^ 

[0 0 2 3] 

[^B^O^l*] £A±^J»^RM Ufc 4 5 Jg 1 <Z)|gP^ 
oT, ffWLfctfy irjBTSHi-rofc 

[ 0 0 2 4 ] as 2 ©awim , fc- y h ±mtw£®. 

lei 5 , Q AM^CKjottS lUffifig^Stm^^©* 
tb-?tb©*IJS*©±ffSWt'y hte©±S^^mffl^ ^ 
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so zmmt-tzz t^-et, Tki&tztf-y h±m&. n 

E*#*ff5^i:iJS-sri6i:*S. try 

[H 1 ] l o»^ft"-7 

[12] 1 6 Q AM*jt«H ^EB t tf v V % «)%X 
im 3 ] ft#© 1 6 Q AM*S:©SPS©«SIB^n *y * 
[0 4] «©1 6QAMM©IlS©«yn.y^ 
[05] *|SM©S2©Sll6W^-rf y h*«jft»i6 



11-1, 11-2 



2 0, 3 0 

2 1-1, 2 1- 

2 2- 1, 2 2- 

2 3- 1, 2 3- 

2 4- 1, 2 4- 

3 2- 1, 3 2- 
3 3 



10 0 0 10 10 

10 0 1 10 11 

110 1 1111 

110 0 1110 



D 0 1 0 0 0 0 0 

00 11 0 0 0 1 

0111 0101 

0 110 0 10 0 



1 6 QAM*s<og^/5isat e» mho itohs 
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